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(57)Abstract: 

PROBLEM TO BE SOLVED: To make film quality control and film 
forming efficiency compatible. 

SOLUTION: To the electrode 6 arranged in a vacuum container 1 
to which gas is introduced, a negative DC pulse voltage 1 2 and a 
positive bias voltage 1 3 are supplied. The bias voltage 1 3 is applied 
to the electrode 6 at time intervals of the timewise adjacent two 
DC pulse voltages 12, 12. The bias voltage 1 3 can be supplied as 
the positive voltage of a bipolar pulse voltage. With the ion sheath 
of plasma effectively formed by the bias voltage, by a relative 
deposit on a processing face with a plasma CVD and ion infusion 
through the application of a negative DC pulse voltage, a control 
variable is increased to two by the independent control of the bias 
voltage and the DC pulse voltage, making the film forming 
efficiency and the film quality control compatible. 
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CLAIMS 



[Claim(s)] . . 

[Claim 1] It is membrane- formation equipment said processing object of whose it has the vacuum housing into 
which gas is introduced, and the electrode arranged in said vacuum housing, and a negative direct-current pulse 
voltage and alternating voltage are supplied, said alternating voltage is impressed to said electrode between [ of 
said two direct-current pulse voltages which adjoins each other in time ] time, said alternating voltage and said 
direct-current pulse voltage are independently controlled by said electrode, a processing object is electrically 
joined to said electrode, and is the hollow container of the food grade of a dielectric. 

[Claim 2] Membrane formation equipment of claim 1 with which the gas for membrane formation is introduced 
into the interior of said hollow container. 

[Claim 3] Said direct-current pulse voltage is membrane formation equipment of claim 1 which is a part of 
bipolar pulse voltage. 

[Claim 4] The bipolar pulse power source which is arranged on the outside of said vacuum housing and outputs 
said bipolar pulse voltage, It has further the AC power supply which is arranged on the outside of said vacuum 
housing and outputs said alternating voltage, and the junction arranged between said direct-current pulse power 
sources and said electrodes. Said AC power supply It is membrane formation equipment of claim 3 which 
connects with said electrode through said junction, and said junction controls interrelatively said direct-current 
pulse voltage and said alternating voltage in time, and is supplied to said electrode. 
[Claim 5] The vacuum housing into which gas is introduced, and the electrode arranged in said vacuum 
housing, It has the AC power supply which is arranged on the outside of said vacuum housing and supplies 
alternating voltage to said electrode, and the direct-current pulse power source which supplies a negative direct- 
current pulse voltage to said electrode. Said alternating voltage It is membrane formation equipment which it 
was impressed by said electrode between [ of said two direct-current pulse voltages which adjoins each other in 
time ] time, and said alternating voltage and said direct-current pulse voltage were controlled independently, 
and has connected said AC power supply to the power-source source through a transformer. 
[Claim 6] Said direct-current pulse power source is membrane formation equipment of claim 5 connected to the 
power-source source through a transformer. 

[Claim 7] Said direct-current pulse power source is membrane formation equipment of claim 6 which is the 
bipolar pulse power source which outputs a bipolar pulse voltage. 

[Claim 8] Said direct-current pulse power source is membrane formation equipment of claim 5 which is the 
bipolar pulse power source which outputs a bipolar pulse voltage. 

[Claim 9] For the 2nd duty of said direct-current pulse voltage which it is made to serve a double purpose as the 
same power source, and are the 1st duty of the forward side pulse voltage of said bipolar pulse voltage, and a 
negative side pulse voltage of said bipolar pulse voltage both, said AC power supply and said direct-current 
pulse power source are membrane formation equipment of claim 5 by which it is controlled and the ratio of said 
1st duty and said 2nd duty is controlled. 

[Claim 10] Said forward side pulse voltage is membrane formation equipment of claim 9 smaller than said 
negative side pulse voltage. 

[Claim 1 1] A processing object is membrane formation equipment of one claim chosen from claims 5-10 which 
touch said electrode directly and are combined with said electrode. 

[Claim 12] It is membrane formation equipment of one claim which said processing object is a hollow 
container, and said gas is introduced into said hollow container, and is chosen from claims 5-11 to which said 
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electrode surrounds the whole **** of said hollow container. 

[Claim 13] Said processing object is membrane formation equipment of one claim chosen from claims 5-12 
which are a resin film, a resin sheet, a resin monolayer plate, a resin multilayer plate, a resin irregularity side 
formation plate, a metal monolayer plate, a metal multilayer plate, a metal irregularity side formation plate, a 
dielectric film, a dielectric sheet, a dielectric monolayer plate, a dielectric multilayer plate, a dielectric 
irregularity side formation plate, a machine element, and one element chosen from the set which uses engine 
components as an element. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] This invention relates to the membrane formation equipment which forms the film in 
homogeneity by the plasma-CVD method to various fields especially about membrane formation equipment. 

[0002] . . . 

[Description of the Prior Art] membrane formation equipment is like the improvement of the mechanical 
strength by an improvement of the enclosure engine performance by the improvement of permeability, and 
improvement of the degree of hardness of a surface layer by forming the film in various fields like a resin 
bottle, a resin film, and a substrate -- various -- it is used for Oshi for refining of physical and chemical and 
mechanical physical properties. The plasma-CVD method (modified chemical vapor deposition) which 
compounds 1 or 2 or more chemical matter on a field in vacuum evaporationo by generation of the plasma, or is 
deposited in multilayer as such membrane formation equipment is learned. 

[0003] Drawing 10 introduces material gas 103 for the chemical which the inner surface of the resin container 
101 is made to deposit into the resin container 101 through the tubed hole aperture internal electrode 102, 
supplies alternating current power to the external electrode 104 surrounding the resin container 101 from the RF 
power source (RF generator) 105, and shows the well-known CVD method membrane formation equipment 
which forms the film in the inner surface of the resin container 101 by the plasma P generated in the resin 
container 101 by the alternating current power. As shown in drawing 1 1 , the electromagnet for plasma 
confinement is used for such membrane formation equipment in many cases. 

[0004] Drawing 12 introduces microwave into the microwave resonator 108 which hangs the resin container 
106 inside and equips the interior with the dielectric tubing 107 from the microwave generator 109, generates 
the plasma to the perimeter or inner surface of the resin container 106, and shows other well-known membrane 
formation equipments which form the film in the inner surface of the resin container 106. 
[0005] Such well-known membrane formation equipment forms the film according to the CVD process using 
the plasma generated by impression of an alternating current (RF) electrical potential difference. The parameter 
which can be set up for control of the alternating current input control power is restricted to electrode structure 
and input control power, and well-known membrane formation equipment has a limit in dynamic control of 
input control power. A thing like membranous adhesion, membranous dense nature, and a membranous degree 
of hardness for which chemical and physical and mechanical physical properties are controlled simultaneously, 
and satisfactory physical properties are realized on the film is theoretically difficult for such a limit. 

[0006] " _ , , 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is to offer the membrane 
formation equipment which can establish the technique of realizing improvement in membraneous. Other 
technical problems of this invention are to offer the membrane formation equipment which can reconcile 
membraneous control and processing speed control. 

[Means for Solving the Problem] The The means for solving a technical problem is expressed as follows. The 
account of** of a number, the notation, etc. is carried out to the technical matter which appears during the 
expression with parenthesis 0- give the number, a notation, etc. to the technical matter currently especially 
expressed by the technical matter which constitutes the gestalt or two or more examples of at least one operation 
in two or more gestalten of operation of this invention, or two or more examples, and the drawing 
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corresponding to the gestalt or example of the operation -- it is in agreement with a ********** reference 
number, a reference designator, etc. Such a reference number and the reference designator clarify response and 
pons delivery with a technical matter given in a claim, the gestalt of operation, or the technical matter of an 
example. Such a response and pons delivery do not mean that a technical matter given in a claim is limited to 
the gestalt of operation, or the technical matter of an example, and is interpreted. 

[0008] The membrane formation equipment by this invention constitutes the vacuum housing (1) into which gas 
is introduced, and the electrode (6) arranged in a vacuum housing (1). A negative direct-current pulse voltage 
(12) and alternating voltage (13) are supplied to an electrode (6). Alternating voltage (13) is impressed to an 
electrode (6) between [ of two direct-current pulse voltages (12 12) which adjoin each other in time ] time. 
Joining a processing object (T) to an electrode (6) electrically, a processing object (T) is the hollow container of 
the food grade of a dielectric. . 
[0009] A forward electrical potential difference (bias voltage) generates the ion sheath of the plasma effectively, 
by the uniform deposition to the processing side by plasma CVD, and the ion implantation by impression of a 
negative direct-current pulse voltage, a control variable can increase to two by independent control of a forward 
electrical potential difference and a negative direct-current pulse voltage, and a membrane formation rate and 
membraneous control can be reconciled. Although the well-known equipment using the auto-bias decided by 
electrode structure and input control power for food container processing cannot control an auto-bias and input 
control power independently, this invention was released from the constraint nature of well-known equipment, 
and has realized effective processing of the hollow container of a food grade. 

[0010] A direct-current pulse voltage may be used as a part of bipolar pulse voltage. In this case, a forward 
electrical potential difference is inserted between adjacent negative direct-current pulse voltages, and control of 
alternating voltage (13) may be controlled as a forward side electrical potential difference of alternating voltage. 
The forward side pulse voltage of a bipolar pulse voltage and the negative side pulse voltage of that may be 
controlled independently. Independent control may be performed about each of time-of-day sequence spacing of 
a time series pulse, pulse width, and the height of a pulse. Two control variables are controlled by each in 
respect of time-of-day sequence spacing of a time series pulse, pulse width, and the height of a pulse, a control 
parameter increases, and control of coexistence with a membrane formation rate and membraneous control 
becomes more effective. 

[001 1] The junction (10) arranged between the direct-current pulse power source (5) which is arranged on the 
outside of a vacuum housing (1) and outputs a direct-current pulse voltage (12), the AC power supply (8) which 
is arranged on the outside of a vacuum housing (1) and outputs alternating voltage (13), a direct-current pulse 
power source (5), and an electrode (6) is arranged. AC power supply (8) is connected to an electrode (6) 
through junction (10). Junction (10) has the function which controls interrelatively a direct-current pulse voltage 
(12) and alternating voltage (13) in time, and is supplied to an electrode (6), and, naturally supplies 
independently a direct-current pulse voltage ( 1 2) and alternating voltage ( 1 3) to an electrode (6). 
[0012] An electrode (6) is touched directly and the processing object (T) which is a food container in the air can 
be combined with an electrode (6). A processing object (T) is a hollow container, gas is introduced into a 
hollow container and an electrode (6) surrounds the whole **** of a hollow container. Such spatial arrangement 
enables effective membrane formation to the inner surface of a hollow container. 

[0013] The electrode with which the name by this invention is arranged in the vacuum housing (1) into which 
gas is introduced, and a vacuum housing (1) (6), The AC power supply which is arranged on the outside of a 
vacuum housing (1) and supplies alternating voltage (13) to an electrode (6) (8), It consists of direct-current 
pulse power sources (5) which supply a negative direct-current pulse voltage to an electrode (6), alternating 
voltage is impressed to an electrode (6) between [ of two direct-current pulse voltages which adjoin each other 
in time ] time, and alternating voltage and a direct-current pulse voltage are controlled independently. 
Especially, it is important for AC power supply (8) to have connected with the power-source source through a 
transformer (14). By addition of a transformer (14), continuous alternating voltage or long duration-alternating 
voltage can be supplied. As for having connected with the power-source source (17) through a transformer (16), 
a direct-current pulse power source (5) raises the degree of freedom of control further. Control of membrane 
formation of various articles is possible for this invention so that the degree which control of alternating current 
pulse width is more free, and is restrained by the configuration or construction material of a processing object 
may be low and it may be later mentioned by addition of a transformer. 
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[0014] It is effective to use the bipolar pulse power source (5) which is arranged on the outside of a vacuum 
housing (1) and outputs a direct-current pulse voltage (12). In this case, AC power supply and said direct- 
current pulse power source are made to serve a double purpose as the same power source, and both the 1st duty 
of the forward side pulse voltage of a bipolar pulse voltage and the 2nd duty of the direct-current pulse voltage 
which is a negative side pulse voltage of that bipolar pulse voltage are controlled, and the ratio of the 1st duty 
and the 2nd duty is controlled. Control of such duty makes lower the degree restrained by the configuration or 
construction material of a processing object. It is an effective example of control that a forward side pulse 
voltage is smaller than a negative side pulse voltage (12). 

[0015] A processing object (T) is not restricted to a hollow container (T) as stated above. A resin film, A resin 
sheet, a resin monolayer plate, a resin multilayer plate, a resin irregularity side formation plate, a metal 
monolayer plate, Although it is a metal multilayer plate, a metal irregularity side formation plate, a dielectric 
film, a dielectric sheet, a dielectric monolayer plate, a dielectric multilayer plate, a dielectric irregularity side 
formation plate, a machine element, and one element chosen from the set which uses engine components as an 
element, what is not illustrated here is effective. 
[0016] 

[Embodiment of the Invention] Corresponding to drawing, as for the gestalt of operation of the membrane 
formation equipment by this invention, a vacuum housing and a plasma generator are used for plasma 
production. As shown in drawing 1 with the vacuum housing 1, the plasma generator 2 is arranged. The plasma 
generator 2 consists of a plasma production machine 3 for impregnation which generates the plasma for ion 
implantations, performs electric acceleration for an ion implantation, and pours ion into a processing object T, 
and a plasma production machine 4 for membrane formation which generation of the plasma is assisted in the 
non-spread field of the plasma, and the amount of the excitation kind and radical of the plasma is increased, and 
forms membranes to the processing object T by chemical gaseous-phase membrane formation (CVD method). 
The plasma production machine 4 for membrane formation is the same in [ as the plasma production machine of 
well-known equipment ] physical operation, and an RF generator is used. 

[0017] Impregnation is that ion (instantiation: an electron is removed although it is atomic ion and molecular 
ion) invades into an inside surface or the thin film layer under membrane formation from the front face of a 
processing object T here, and membrane formation is adhering to the front face of a processing object T, or the 
front face of the thin film under membrane formation in vacuum evaporationo in a vacuum-environment. 
[0018] The plasma production machine 3 for impregnation is formed from the processing-object junction 
electrode 6 which joins to the direct-current pulse power source 5 and a processing object T electrically, lays a 
processing object T, and electrode-izes the processing object itself. The processing-object junction electrode 6 is 
connected to the direct-current pulse power source 5 which is arranged in a vacuum housing 1 and arranged on 
the outside of a vacuum housing 1 through the current installation terminal 7 with which the wall of a vacuum 
housing 1 is equipped. The plasma production machine 4 for membrane formation is formed from RF generator 
(RF) 8 and the processing-object junction electrode 6. The processing-object junction electrode 6 of the plasma 
production machine 4 for membrane formation is shared as it is, and the processing-object junction electrode 6 
of the plasma production machine 3 for impregnation of the processing-object junction electrode 6 of the 
plasma production machine 3 for impregnation is the same as the processing-object junction electrode 6 of the 
plasma production machine 4 for membrane formation in identity. 

[0019] The vacuum housing 1 is grounded. RF generator 8 is connected to the processing-object junction 
electrode 6 through the current installation terminal 7. A gas inlet 9 and gas exhaust 1 1 are established in the 
vacuum housing 1 . The processing-object junction electrode 6 has the inner surface configuration spatially 
surrounded in adhesion to a processing object T with this gestalt of operation, and is an electric nonconductor 
like a dielectric. 

[0020] Junction 1 is interposed between the current installation terminal 7 and the direct-current pulse power 
source 5. The same junction 1 is interposed between the current installation terminal 7 and RF generator 8. 
Junction 1 compounds the alternating current (pulse) power 13 which is the direct-current pulse power 12 and 
the output of RF generator 8 which are an output of the direct-current pulse power source 5, and supplies the 
synthetic power to the processing-object junction electrode 6 through the current installation terminal 7. Both 
the direct-current pulse power source 5 and RF generator 8 are grounded. Junction 1 controls the relative time 
difference of the direct-current pulse power 12 and alternating current power 13. 
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[0021] Thus, the processing-object junction electrode 6 shared in identity is a basic electrode which generates 
the plasma around a processing object T with the plasma production vessel 3 for impregnation, and is a bias 
electrode for increasing the plasma energy of the plasma auxiliary (on simultaneous target), and stabilizing the 
plasma statically or dynamically and controlling it by increasing the plasma consistency of the plasma to 
generate auxiliary. 

[0022] Drawing 2 (a) and (b) show the desirable power wave of the direct-current pulse power source 5 and RF 
generator 8. As shown in drawing 2 (b), the direct-current pulse power source 5 generates the direct-current 
pulse 12 whose direct-current negative electrical potential difference is V and the pulse width of whose is tl a 
period (charging time) t2. RF generator 8 generates the alternating current pulse 13 periodically or 
continuously. As rf conditions for the alternating current pulse 13, a frequency is set as f, peak voltage is set as 
K, and pulse width is set as t3. The direct-current pulse 12 starts by the standup time of day of the alternating 
current pulse 13, or the time lag of unit pulse width deltat. 

[0023] Convention membrane formation conditions are controllable by adjusting the parameter which 
constitutes such negative electrical-potential-difference pulse conditions and rf conditions, and adjusting ion- 
implantation energy distribution, an energy peak, and a plasma consistency. By adjusting the duty ratio defined 
with the number of repeats of the pulse of the period t2 of the direct-current pulse power 12, the membrane 
formation rate which is the ion flux by which incidence is carried out to unit time amount at a processing object 
T can be controlled still more effectively. The charge transfer rate on the front face of the processing object T 
(in this case, insulator) which affects the pulse width tl of the direct-current pulse 12, and the charge dissolution 
rate resulting from the collision with a processing object T and the particle in the plasma are taken into 
consideration, and the magnitude of such a parameter is defined. 

[0024] The width of face of the direct-current pulse 12 is the order of mus-ms, and, as for the electrical potential 
difference, it is desirable that it is about dozens of kV at the maximum. However, the peak value of the current 
is adjusted so that it may become below the set point of a circuitry element, the repeat width of face t2 of the 
direct-current pulse 12 - several 100pps(es)- it is desirable that it is extent of thousands pps(es). 
[0025] Into a vacuum housing 1, the gas for membrane formation and the gas for plasma excitation 
(instantiation: argon) are introduced, and the direct-current pulse power 12 and alternating current power 13 are 
supplied to the processing-object junction electrode 6 on impression conditions as stated above from the direct- 
current pulse power source 5 and RF generator 8. 

[0026] Drawing 3 has illustrated the electric conductor as construction material of a processing object T. Plasma 
P occurs in homogeneity along the front face of a processing object T the boundary region of a processing 
object T, or near [ its ] the circumference by proper setting out of the impression condition, and setting out of 
the gas pressure with which there are not ununiformity discharge and arcing and high tension is maintained. 
[0027] The direct-current pulse 12 has the electric capacity which generates Plasma P to the near field of the 
front face of a processing object T by the self-discharge by the high voltage of this very thing. The alternating 
current pulse 1 3 which generates bias voltage increases further the excitation energy of the plasma generated by 
the direct-current pulse 12, and increases the amount of an excitation kind and a radical that it is auxiliary and 
over a very wide area. The plasma sheath formed of the self-discharge of the direct-current pulse 12 impressed 
to the same electrode 6 as the electrode 6 which makes the plasma generate under existence of the plasma has 
the configuration corresponding to the shape of surface type of a processing object T, and forms in the surface 
of the processing object (instantiation-ET bottle) T of a variously different configuration (instantiation: 
concavo-convex field configuration) the electric acceleration field which drives a cation into homogeneity. 
[0028] The plasma is generated around the processing object T of the conductor electrically joined to the 
processing-object junction electrode 6 and the processing-object junction electrode 6. It precedes with the 
direct-current pulse 12 in time, and the alternating current pulse 13 is impressed to the processing-object 
junction electrode 6. The direct-current pulse 12 is impressed to the processing-object junction electrode 6 by 
the time lag of deltat in time to impression of the alternating current pulse 13. The surrounding cation and 
surrounding electron of Plasma P of a processing object T receive electrostatic force. The ionized cation is 
powerfully accelerated toward a processing object T with the ion sheath resulting from it being powerfully 
opposed from near the processing object T a front face or near [ its ] the front face, keeping away from a 
processing object T, a cation being attracted by the processing object T, and an electron remaining around a 
processing object T. Thus, the cation accelerated is injected into the front face of a processing object T, and is 
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vapor-deposited. Auxiliary impression of the alternating current pulse controlled to the direct-current pulse 
power 12 controlled can weaken the control constraint nature of a control parameter, can raise the setting-out 
free nature of a control condition, and can perform the control dynamically in 1 treatment process. 
[0029] Between the direct-current pulses 12 of a period t2, the radical which is the excitation kind which the ion 
sheath was canceled and was activated by afterglow in Plasma P, and exists near the processing object T arrives 
at the front face of a processing object T efficient, and promotes film formation. Thus, according to this 
invention, a new matter layer with adhesion (it corresponds to chemical effectiveness) and dense nature (it 
corresponds to physical effectiveness) can be formed in the front face of a processing object T at high speed 
according to the compound effectiveness of the physical effectiveness which is impregnation-membrane 
formation, and the chemical effectiveness which is vacuum evaporationo-membrane formation. 
[0030] Drawing 4 shows other gestalten of operation of the membrane formation equipment by this invention. 
Although RF generator 8 of the gestalt of previous statement of operation is omitted, this gestalt of operation is 
the point that the direct-current pulse power source 5 is changed, and differs from the gestalt of previous 
statement of operation, the direct-current pulse power source 5 of this gestalt of operation — not the direct- 
current pulse of only a negative electrical potential difference but positive/negative - BAIPORA direct-current 
pulse power is outputted. While the forward electrical-potential-difference pulse of the processing-object 
junction electrode 6 is impressed, the plasma occurs around a processing object T by the forward electrical- 
potential-difference pulse, and formation of the film by CVD is promoted by the plasma. Impression of the 
negative electrical-potential-difference pulse immediately after forward electrical-potential-difference 
impression assists discharge. 

[003 1 ] Drawing 5 shows the control gestalt of the bipolar direct-current pulse of the direct-current pulse power 
source 5. The forward electrical potential difference is direct-current-ized with this gestalt of operation. The 
direct-current pulse power 12 is formed from the forward side electrical-potential-difference pulse 12-1 and the 
negative side electrical-potential-difference pulse 12-2. The forward side electrical-potential-difference pulse 
12-1 can raise a membrane formation rate by canceling the electric are recording accumulated by the negative 
side electrical-potential-difference pulse 12-2 to a processing object T by the inner surface of the processing- 
object junction electrode 6 of a processing object T. The electrical-potential-difference absolute value of 
drawing 5 (a) of the forward side electrical -potential-difference pulse 12-1 and the negative side electrical- 
potential-difference pulse 12-2 is equal, and it shows the control gestalt to which the forward side electrical- 
potential-difference pulse 12-1 is located in the middle of the negative side electrical-potential-difference pulse 
12-2 which is adjacent two in time. 

[0032] The electrical-potential-difference absolute value of drawing 5 (b) of the forward side electrical- 
potential-difference pulse 12-1 is smaller than the electrical-potential-difference absolute value of the negative 
side electrical -potential-difference pulse 12-2, and it shows the control gestalt to which the forward side 
electrical-potential-difference pulse 12-1 is located in the middle of two adjacent negative side electrical- 
potential-difference pulses 1 2-2 in time. By rationalizing the ratio of relative electrical-potential-difference 
reinforcement, rationalization of the dissolution degree of ion are recording can be enabled, and a membrane 
formation rate, membranous adhesion ability, and the membranous dense engine performance can be raised in 
control. 

[0033] The electrical-potential-difference absolute value of drawing 5 (c) of the forward side electrical- 
potential-difference pulse 12-1 is smaller than the electrical-potential-difference absolute value of the negative 
side electrical-potential-difference pulse 12-2. And the forward side electrical-potential-difference pulse 12-1 is 
not located in the middle of two adjacent negative side electrical -potential-difference pulses 12-2 in time. The 
time amount width of face which the negative side electrical-potential-difference pulse 12-2 precedes in time to 
the forward side electrical-potential-difference pulse 12-1 It differs from the time amount width of face which 
the forward side electrical-potential-difference pulse 12-1 precedes in time to the negative side electrical- 
potential-difference pulse 12-2. Especially the time amount width of face that the negative side electrical- 
potential-difference pulse 12-2 precedes in time to the forward side electrical-potential-difference pulse 12-1 is 
wider than the time amount width of face which the forward side electrical -potential-difference pulse 12-1 
precedes in time to the negative side electrical-potential-difference pulse 12-2, and the timing and its dissolution 
degree of ion are recording are controlled. 

[0034] it restricts to the control gestalt shown in drawing 5 - not having - both pulse 12- each duty, ion are 
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recording timing, and the timing of an ion are recording dissolution are controllable by modification of the time 
consistency of 1 and 2. 

[0035] Drawing 6 shows the gestalt of operation of other membrane formation equipments by this invention, 
this gestalt of operation — the direct-current pulse power source 5 of the gestalt corresponding to drawing 1 of 
operation positive/negative - it differs from the gestalt corresponding to drawing 1 of operation at the point 
changed into the BAIPORA direct-current pulse power source 5. As for this gestalt of operation, the further 
forward direct-current (bias) electrical potential difference is added to the direct-current pulse voltage of the 
gestalt corresponding to drawing 1 of operation. This gestalt of operation controls a forward electrical potential 
difference more finely, by the increment in the number of control parameters, can boil a membrane formation 
rate, membranous adhesion ability, and the membranous dense engine performance, respectively, and can raise 
them more. The increment in the number of control parameters promotes validation of membrane formation 
processing of various articles, without restricting processing-object T to the hollow container T of a dielectric. 
[0036] Drawing 7 shows the gestalt of further others of operation of the membrane formation equipment by this 
invention. RF generator 8 of this gestalt of operation is offered as a continuation RF power source or a long 
duration pulse RF power source. The power-source source 15 and an isolation transformer 14 accompany RF 
generator 8. This gestalt of operation can extend the charging time value for plasma production by making a 
pulse train or a long duration pulse generate as alternating current power 13. It is necessary to insulate RF 
generator 8 by the isolation transformer 14 with this gestalt of the operation with which the direct-current pulse 
power 12 and alternating current power 1 3 lap in time by extension of the charging time value by controlling 
the charging time value of alternating current power 13 by several microseconds - continuation. 
[0037] Drawing 8 shows the gestalt of further others of operation of the membrane formation equipment by this 
invention. **** of operation is the point that the direct-current pulse power source 5 is insulated, and adjustable 
DC power supply 18 are added to RF generator 8, and differs from the gestalt of drawing 7 of operation. Other 
power-source sources 17 and other isolation transformers 16 are added. The isolation transformer 16 is 
interposed between the direct-current pulse power source 5 and the power-source source 17. The adjustable dc 
output which an isolation transformer 14 outputs is inputted into RF generator 8, and is outputted from RF 
generator 8 as it is. Adjustable direct current power is further mixed by the alternating current direct-current 
hybrid power with which it connects with juxtaposition and the direct-current pulse power source 5 and RF 
generator 8 are constituted, and the processing-object junction electrode 6 is supplied. By the addition of an 
isolation transformer 16, the hybrid charge of continuation adjustable direct current power is possible. The 
electrical potential difference by continuation direct current is impressed to the processing-object junction 
electrode 6 by the hybrid charge of continuation adjustable direct current power, and plasma production can be 
stabilized further. 

[0038] An ion implantation is possible in the time zone when negative continuation bias is impressed to the 
processing-object junction electrode 6 by adjustable DC power supply 18 at, and the direct-current pulse power 
12 is not impressed, and this gestalt of operation can pour in ion by the high tension to which the electrical 
potential difference was raised more, while the direct-current pulse power 12 is impressed, and the maintenance 
and its improvement in the membraneous quality at the time of high-speed membrane formation are possible for 
it. 

[0039] operation of membrane formation equipment according [ drawing 9 ] to this invention - further — others 
~ ******(ing) --**+*. This gestalt of operation is the point that RF generator 8 of drawing 8 is omitted, and 
differs from the gestalt of drawing 8 of operation. This gestalt of operation is common in all the gestalten of 
operation of the membrane formation equipment by this invention for the point that positive/negative direct- 
current pulse power is impressed to the processing-object junction electrode 6 at BAIPORA, discharge is 
controlled by forward direct-current pulse power, and an ion implantation is realized by negative direct-current 
pulse power, although the number of control parameters decreases compared with the gestalt of drawin g 8 of 
operation. 

[0040] Membraneous quality (a physical property like adhesion, dense nature, and hard nature) and processing 
speed are prescribed by the relative difference of the duty of the direct-current pulse power 12, the pulse width 
of the direct-current pulse power 12, the duty of alternating current power 13, the time difference between the 
direct-current pulse power 12 and alternating current power 13, the pulse voltage of the direct-current pulse 
power 12, the pulse voltage of alternating current power 13, and the pulse voltage of the direct-current pulse 
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power 12 and the pulse voltage of alternating current power 13. It increases in power, and according to buildup 
of a variable, the combination of control of a control parameter can increase the number of more controlled- 
system variables, and can control two or more membraneous qualities and processing speed by the combination 
of alternating current power 13 and the direct-current pulse power 12 on a simultaneous target. Gas pressure is 
set up hard and besides control of processing speed (membrane formation rate) proper because of evasion of a 
discharge arc. 

[0041] Impressing a negative electrical-potential-difference pulse or a bipolar pulse, and alternating voltage to 
the processing-object junction electrode 6 which is the same electrode draws the ion (cation) of the plasma to 
the negative electrical-potential-difference impression electrode 6, and the negative charge of the negative 
electrical-potential-difference impression electrode 6 distributes to homogeneity in response to the ambient 
atmosphere of the surrounding plasma by the front face or inner surface of the processing-object junction 
electrode 6, and the plasma is generated where the field is met. While direct current voltage is pulse-ized, an 
idle period exists and self-repulsion distribution and a set of the electron of the front face of the processing- 
object junction electrode 6 are repeated, a cation crashes into the front face of a processing object T, and the 
ion-implantation effectiveness is demonstrated. Thus, deposition and impregnation are compatible and the film 
which is dense-like and is adhesion-like is formed in a processing object T. The ion sheath with which 
impression of the negative electrical potential difference under plasma existence is formed in accordance with 
the configuration of a container turns a cation to a processing object T, promotes acceleration of equal 
acceleration to the front face of processing-object T\ and promotes the homogeneity of impregnation. Thus, a 
membrane formation rate and membraneous quality are equalized in all the fields of Men of processing-object 
T\ and membraneous quality improves also in respect of homogeneity. Such effectiveness is strong especially 
when a processing object is a configuration complicated in three dimension. As a processing object which 
receives strong effectiveness especially, the inner surface coat of a PET bottle is illustrated suitably. 
[0042] Bombardment [ with the ion sheath formed like previous statement / the wall front face of a container 
whose cation is processing-object T ] when processing-object T is an electric insulation body simultaneous - a 
charge storage - surface potential - the forward direction - shifting - just - being alike - the pulse width of 
the negative pulse voltage which it may **** to the coming ion and is impressed, although restricted to the 
charge dissolution time amount by the collision of other particles etc. whenever [ charge transfer / on the front 
face of an insulator ] That the limit is eased by control of the period of impression of a forward electrical- 
potential-difference pulse and impression of alternating voltage are other effectiveness which accompanies this 
invention. There is such no limit to a conductive processing object. 

[0043] The membrane formation equipment by this invention has the following effectiveness gestalt. 
(1) A negative electrical-potential-difference direct-current pulse and the forward electrical potential difference 
of the time zone when the negative electrical-potential-difference direct-current pulse is not impressed are 
impressed to an electrode, by the repeat of two operations with the deposition by the plasma-CVD effectiveness 
of forward electrical-potential-difference impression, and impregnation by the cation acceleration effectiveness 
of negative electrical-potential-difference impression, the number of control parameters increases, improvement 
in membraneous quality is possible and improvement in the membraneous quality at the time of the high-speed 
right film can be expected further. A forward electrical potential difference can be obtained as a pulse by the 
side of forward [ of a bipolar direct-current pulse ]. Here, it is the current in which the concurrency control of 
the pulse number per unit time amount, pulse width, and the height of a pulse is possible, and generally the 
square wave digitized is illustrated and a direct current is not a sine wave form current of an alternating current. 
[0044] (2) By impression of alternating current power and a forward electrical-potential-difference pulse, the 
membrane formation rate by the plasma CVD based on discharge along a processing side can be improved, and 
the ion-implantation effectiveness can realize improvement in membranous adhesion and dense nature. 
[0045] (3) By impression of alternating voltage, and impression of bipolar direct current voltage, plasma normal 
is strengthened at the time of forward electrical-potential-difference impression, progress of a CVD process is 
promoted, and discharge assistance and an ion implantation can be promoted by negative electrical-potential- 
difference impression, forming an ion sheath and forming a uniform plasma layer in a processing side. 
(4) Impression of adjustable type direct current voltage realizes a continuous ion implantation, by addition of 
negative electrical-potential-difference pulse impression, a high-tension ion implantation is possible and 
improvement and a physical-properties (membraneous quality) improvement of a membrane formation rate can 
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be reconciled effectively. 
[0046] 

[Example] The electrode 6 shown in drawing 1 is covered with an insulator or a ground electrode, and is 
shielded for evasion of discharge of the membrane formation to an electrode, and an electrode. A gas inlet 9 is 
drawn into a vacuum housing 1. If a processing object T is an electric conductor, a processing object T will 
serve as the processing-object junction electrode 6. The edge in the vacuum housing 1 of a gas inlet 9 does not 
enter into the processing-object junction electrode 6 for prevention of an excessive discharge in gases and 
carbon contamination, and does not enter into the processing object T which is a container. As for a vacuum 
housing 1 , that by which the degree of vacuum in it may be high-vacuum-ized from the 4th power of minus of 
10 is used. The negative electrical potential difference of the width of face of mus-ms is impressed to the 
processing-object junction electrode 6. The direct-current pulse power source 5 is grounded by the ground. 
While the direct-current pulse power 12 has stopped (it does not exist), alternating current power 13 is 
impressed to the processing-object junction electrode 6. the repeat of the direct-current pulse power 12, and the 
repeat of alternating current power 13 - several 100pps(es)- it is extent of thousands pps(es). The gestalt of 
operation shown in drawing 1 and drawing 2 is limited and applied to processing of a container. 
[0047] 

[Effect of the Invention] The membrane formation equipment by this invention can control membraneous 
quality and membrane formation by buildup of a control variable. 
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[Drawing 6] 
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[ 0 0 3 2 ] m 5 ( b ) lEJWBBE'W* 12-1© 

aBE^ffl^fifflWSEE^^^ 12-2 <Dmi£mtm£ *) 

/h*<. flo, «0^ J >2o©fifflljaE^il/Xl 2-2 
©jS^tciEIW«E^'Ji/X 12-1 **«fMWCcfil[{Bt"* 

(cut, RSKiss. m<D®m&&. m<Dm®im*ww 

MCC fS]± 3 it a C <b ^ r * a o 

[00331 05 (c)lt iEPI^E^^^ 1 2 - 1 © 
mE»*tffl*mfflflSE^Vl/^ 12-2 ©igEJf&tffiiJ: 0 
/b3<, Mo. BJ0§^2o©tiKS^12-2 

©K^KiEiffjisE'^i'* 12-1 ^^rawccaa-t* 

©ffl^E^VVX 1 2 - 2tfjEHIttEE'*Jl'* 12-1 
2 - 1 ffi&gtWE'WX 12-2 tC^LrB5imWtC5t?T 

-r^KjraiHi^^o. ^cc, ©fsj^E^*^^ 1 2 - 2^ 

iEffll^E^'^^ 12-1 (tCKLXtefmttbcMr-rZtifM 
mt, JE9MK.'WX 12-1 **fi1M18E'W* 1 2 - 
2«c»L-C«MWKilfetf-rai«m*J:9J£<. >f^>S 

ffl©^^ ^>^<t-e©fST8S^t^W(Bi3ftri^ 0 
[0034] S5cc^3ft^r<ai^tc©6ft*r. 

>\,x\2-l t 2©»WW*a[©SCE«:j:0, ^ft-eft 

[ 0 0 3 5 ] IE 6 «. *^4C J: -6fl6©fijcJaKS©**S 
so ©»«*^L'Tl»4. I8»©*»»»- Kafc©Bl*f£ 



(6) 



tc^. i£«E*J:OMl»<Mai/. 

t§{ftstt-ci>£ 0 mmwKMB^c» % mnv-zis± 
^ssm^ 1 3 <b cra^^^^x^JS^ra^^^^*^ 

st/^u^fli* 1 2 ijuisttB* 1 3 ±tfi*mmtcmK&9t 20 

m<D*J&f&V\Z. iSfflift«B«8*t6j»h^>^l 4CCJ: 
C 0 0 3 7 ] m 8 *»M«C J:-SJjj6JKS6iBO*if60E 

as 5 #tB» $ n^^ismis 8 tc osssammm 1 8 #ii?ju 

©flSMv-* 1 7iffe(D*fi)Sh5>X 1 6<b#iIJJD3ft 
1 7 iOBICC^HSnrt**. MM h 1 4 

o££icisjg&^8a>6tti#;*tt£o sift^*** 
»«£Sffie ft*. ffiih7>xi 6<Ojiftncc 

pBEiS»«*©SJiRa Ate J: 0 , «Lffl*t»18£*« 6 K 
\&ol%kV$>*), Atit'OlAfflJl 2#£nJjnSftTl>£ 

M(SJ:D sejpjs* 6 ft/c i^mffir >f * > £ &A-r & c 

[ 0 0 3 9 ] H9», *»?B«:j:-5liRK«IE<Z>**S<DII 
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4*>&a*^s ft *«w«cj:ijaa(»aB© 

[ 0 0 4 0 ] J£H <tt«tt> SSffitt. ®SttCD<t 9 ft* 

CDf*.*-^*. Ktt^iU^SAl 2<h£iSm#l 3<LO 
til 3©^JWSE. aSK'^*^ 1 2 0/^^SE 
ft**) 1 3 tWfoWtth 1 2 <h<D*fi£tMc J: 0 > ©J 

>) *5l#oW. : fi«EE|l»n««6<DfiaW**«H©y 

fib, Ms^^msecDaE^m^aBS^t* 
tiR^ttoastiiiBcc. jE-f*>3WBW»*T©a 

CC, JtaiaA<k**HS£0r, iffiWtiOfi^tW 
[0 042] i^ : ffi*tmT , *K «SW5IBI»tt«!(*-C*4 



(7) 

11 

[0043] *muc*zf$M&m** rmtimm* 
i ^m&<DiE&tt.t Office tmzti. jtmK. 

^frXtUX&ZCtWXtZ. CCt, finite, * 10 

[0 04 4] (2) X*«*ijE«BE^^^©BltP«c«fc 
0. «fflffi«c»ofctt««c*^<^XvCVDCCj:* 
fiXJgiIS£ffl±U ^^>ftA^cd:0, e<Dffi«t4 

[0045] (3) &WKB!^in£'U#~5tLtoM 
E(DEH»nccj:0> jE«BEE|«ilWp«:^^XvjEa%Wtl/ 20 
rCVD:/a*x©«tT«:ffiiSU fiSBEHrtJUfcJ: <0 . 

(4 ) ^IS!SiSiffimE<DBn»aCc<i:0. JSiKWfr^*>ft 

[0 046] 

us. -eo^oscs&rt* 1 o©-7>r^x4^<fc0ias^ 

<is-ms ©*a©f«EE* s HflH!3 ft*. aSfe'^* 40 

(*±bn>£ (SfiEurc^jrco face, £«£m#i 3# 



^2 003-3 28 1 3 7 
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^OigL<tS[ife^ 1 3<DiS^igL,<h«, SSpps 
MK^P P s<Dggr&6p 0 1 <t0 2lC^3n£^SE 

[0047] 

[»IH©a*3 *»M«:J:*JiJUilSSBtt, «Wfl«ft©» 
[Bffi©ffl*fcSMB3 

[02] H2tt, ft*/<ii/X4itai<ii/^***i*h«: 

[03]03te, 4*>^~*©^*«TlKfflH"C* 

[04] ■4tt. *»W*c*4«BB6B©«»©ffiO» 
•tfiWBrBBI-C**. 

[05] 05 (a) . (b) , (c) 9 ■ 

[06] 06&*, *»MKJ:4iiHB»B©*iliOK«:tt 
[07] H7tt. *»WCCJ:iJ3EBIK!B©^»<DllCCffi 

[08] 08Ci, *»?B«:j:4J«ilKIB©35l»<DE«:flh 
<mi&*7fct Wr ffi0 r * £ . 

[09] 09«, **M«cJ:SfiSBttSB<D**S©EK:fft 
<Dff*fiS£ ^"T BrfflBI r * 6 . 

[HlOlBlOtt. 4»o«H*^IKfflHr**, 

[HlllBlia. fte<D^&g£^T«rffi0-C& 

[B12]B12«, J5*Cf6<D^»I«IS«:7R'rWrffiia-C 

5. (fiift^^ii/^aiH) 

8 -i&L'WKWR 

1 2-fii*^^x«E 
1 3 •XiftSE 
14.1 6 - h^>* 
15.1 

T' -XUftt* 



(9) 
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(a) 



[05] 



12-1 12-1 



12-2 12-2 



12-1 12-1 



(b) 



12-2 12-2 
(c) «M ia " 1 



12 




12 




12 





12-2 12-2 





15 



-HZ] 
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[012] 




C51)Int.Cl.' BMME# FI *-«-K (•#) 

// C 0 8 L 101:00 C 0 8 L 101:00 

(72)I6W# SB (72)»BJ# SIM «BI 

KiammBiPHEii^sfHrHTS e #22^ kb!iw£»ti«§e««pwbtb 6 #22^ 



(11) 

(72)s%W« BB# ft 



#692 0 0 3-3 2 8 1 3 7 

(72)#6BJ# iS* ©IE 

£©<!j*j£Brfr{£{GK=^-TB 1-1 l£ 

F 5» - 3E062 M09 AB02 AB14 3A01 JA07 

DB24 

4F006 AA11 AA31 AB72 BA00 BA02 

BA05 CAOO OMUl 
4K030 CA07 CA15 EA06 FA01 FA03 

]A17 KA41 



